Primary Teachers’ Perceived Challenges in Teaching Science in Abu Dhabi Public Schools  by Kadbey, Hanadi et al.
 Procedia - Social and Behavioral Sciences  186 ( 2015 )  749 – 757 
Available online at www.sciencedirect.com
ScienceDirect
1877-0428 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Academic World Education and Research Center
doi: 10.1016/j.sbspro.2015.04.055 
5th World Conference on Learning, Teaching and Educational Leadership, WCLTA 2014 
 Primary Teachers’ Perceived Challenges in Teaching Science in 
Abu Dhabi Public Schools  
Hanadi Kadbeya*, Martina Dicksona, and Melissa McMinna   
           aEmirates College for Advanced Education, Abu Dhabi, United Arab Emirates 
Abstract 
In 2010 and as a part of the education system reform, Abu Dhabi Education Council (ADEC) launched the ‘New School Model’ 
(NSM) that aimed at providing high pedagogical standards and an outcomes-based curriculum. The science curriculum had to be 
taught through the medium of English and within a student-centered learning environment. A mixed-methods research design 
was used in this study and data was collected from 248 teachers in primary ADEC schools using an online survey. This paper 
identifies some of the challenges faced by teachers possibly hindering them from teaching science effectively and suggests 
recommendations for ADEC and for school administrators. 
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1. Background 
1.1. The education reform  
Many countries in the Arab world responded to the criticism of their education systems by rolling out various 
education reform projects that aim at preparing students for the twenty first century (Dagher & BouJaoude, 2011). 
Different practices for reform were taken by countries like Egypt, Lebanon, Jordan and different states in the Gulf. 
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population with the appropriate skills that are necessary to drive the knowledge economy that the Emirate was 
seeking (The Abu Dhabi Economic vision 2030 Report, 2008). Abu Dhabi Education Council (ADEC) that was 
established in 2005 to initiate an extensive reform in the education system launched the ‘New School Model’ (NSM) 
in 2010 as a tool to implement this reform. The aim of the NSM was to provide a student-centered learning 
environment that meets the needs of individual students through adopting differentiated instructional strategies and 
to deliver an outcomes-based curriculum with high pedagogical standards. Unlike the traditional didactic teacher-
centered teaching approach that was adopted in schools before the reform, an approach that is active and child-
centered was necessary to deliver the new curriculum that focused on developing critical thinking rather than rote 
learning (Davidson, 2010). ADEC recruited thousands of English medium teachers from countries such as Australia, 
Canada, U.S.A., U.K. and New Zealand to work as generalist teachers in Cycle 1 schools and to teach the subjects 
of Mathematics, English and Science through the medium of English using the adopted model.  
1.2. The teaching of science in the NSM 
The goal of the NSM is to develop “confident and life-long learners” and this is achieved by implementing 
effective approaches that focus on the student as the center of the learning and teaching process (ADEC 2013, p. 
12). Teaching science in the NSM is no longer teacher- centered or dependent on memorization. In teaching the new 
science curriculum, ADEC recommends using inquiry-based teaching approach to develop the students’ scientific 
knowledge and skills (ADEC, 2010) and teaching takes place through the medium of English which is not the 
students’ mother tongue language. ADEC defines inquiry as “a process that encourages students to be self-directed 
learners, based on the students asking rich questions and developing their learning around those questions” (ADEC 
2013, p. 12).  EMTs at NSM schools are recommended to teach science through collaborative activities that involve 
interactions between students, engagement in hands-on experiments, critical thinking and problem solving. The role 
of these EMTs should evolve gradually and eventually they will act as facilitators who scaffold the inquiry process. 
(ADEC, 2013).  
1.3. Rationale 
The rationale of this study was to investigate possible challenges that are hindering EMTs from teaching science 
effectively and in alignment with the NSM, in order to make constructive suggestions. Similar research was 
conducted in other countries like South Africa, Turkey, Kuwait but none that we know of has been undertaken in the 
U.A.E. Therefore, the research will be beneficial to ADEC in terms of curriculum, professional development, school 
resources and any other academic or administrative support that might be needed to aid in keeping up with the 
challenges that impede the implementation of effective science teaching. Analysing barriers and challenges to 
optimal implementation of science lessons can critically help to inform policy and strategic planning. It may also be 
of interest to other countries undergoing educational reform and directing their schools to teach in a manner which 
may be radically different in the way that they themselves learned as students. 
2. Conceptual Framework 
Many countries in the world have been trying to reform their education systems (Ha, Wong, Sum, & Chan, 2008) 
and a lot of emphasis was put on reforming the science curriculum (Al Ghamdi & Al Salouli, 2012).  For a 
successful implementation of reformed curricula, certain criteria should be satisfied or else teachers will face many 
challenges that will obstruct this implementation. Among these criteria, Banilower, Heck and Weiss (2007) argue, 
are the high quality of curriculum and instructional resources. A sufficient students’ grasp of the language through 
which science is taught is also needed for the students to be able to comprehend scientific concepts. The language of 
instruction in primary schools has been under debate for a long time and many scholars believe that using the 
mother tongue language as the language of instruction is better in the first years of schooling (Sua & Raman, 2007). 
In those years, students need to be engaged in the learning process and this depends on language use and 
development (Williams and Burden, 1997). Conteh (2003) argues that language is an important element that is 
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needed to develop relationships between teachers and students and this is necessary in the process of learning. Thus, 
using a second language for instruction will bring about a challenge to the teachers and will act as a barrier in the 
learning process. Another requirement of successful reform is to provide teachers who are key agents in reform 
implementation with professional development activities. Fullan (2000) identifies professional development as one 
of the factors that are necessary for reform to be established and maintained. With the education reform, the role of 
teachers has evolved immensely and teachers are responsible now for helping the students to be active learners 
rather than passive learners (Borko, Elliott & Uchiyama, 2002). For this evolution to happen teachers need 
continuous guidance and support and this can be provided through professional development (Putnam & Borko, 
1997). Another criterion which is needed when teaching through inquiry is adequate time and teachers will be under 
massive pressure to cover the learning outcomes when the time allocated to teaching science is limited. Alexander 
(2000) states that teachers will face the time challenge if they are adopting student-centered strategies rather than 
teacher-centered approaches. Active engagement of parents who are an important stakeholder in the reform (Adams 
& O’Niel, 2010) is as well one of the factors that contribute to the success of the reform (Henderson &Mapp, 2002). 
Purkey and Smith (1983) identified good home school relations as one of the organizational factors of effective 
schools. Finn (1998) argues that students’ achievement is enhanced due to an improvement in their attendance, time 
organization and assistance provided at home. However, the effect of this parental involvement is not only limited to 
students achievement, it rather extends beyond that. Parental involvement influences the students’ setting of their 
long life goals (Lommerin, 1999) and contributes to their self-esteem (Ho, 2003). The criteria identified above and a 
few others were studied in different contexts to investigate how they can be barriers in the implementation of new 
science curricula during a reform and the findings are discussed below. 
A study that Al Shammeri (2013) conducted to explore the views of 136 science teachers who are teaching a 
reformed science curriculum in Kuwait revealed that these teachers face a number of challenges like the difficulty of 
the content, heavy workload, lack of teaching tools, inadequate professional development, not enough time allocated 
to teach science and class management issues because of large class sizes. Another study that investigated the 
challenges facing primary science teachers in Turkey (Sengul, Cetin &Gur, 2008) identified a number of problems 
such as lack of pedagogical knowledge, lack of physical resources and time constraints. Al Ghamdi and Al Salouli 
(2012) interviewed science teachers in public and private schools in Al Dammam in the Kingdom of Saudia Arabia 
and the findings of their study suggest that insufficient instructional time, limited physical space, scarcity of 
resources, and professional development are barriers that hinder the implementation of the reformed science 
curricula. Other research studies have shown that using the second language in teaching science has created a barrier 
in the teaching and learning process like Probyn’s (2005) study that was conducted in the schools of Grahamstown 
in South Africa. A study by Thomas and Collier on language minority students in U.S public schools (as cited in 
Othman &Saat, 2009, p.311) indicates that those students understood concepts better when teachers used the 
students’ native language. 
The conceptual framework that was developed from the reported experiences of science teachers in different 
settings in the relevant literature informed our research question and the development of the data collection tool.  
3. Methodology 
3.1. Data collection tools and participants 
This study followed a mixed-methods research design that used an online survey questionnaire. This survey was 
emailed to 60 Cycle 1 ADEC schools in the Emirate of Abu Dhabi where EMTs were asked to take the survey. In 
the email forwarded to the participants, the researchers explained the purpose of the study and emphasized that the 
participants will remain anonymous and that their participation is voluntary. The survey questionnaire consisted of 
four-point Likert scale items and qualitative items that were developed from and linked to the reviewed literature. 
The questionnaire was piloted with five EMTs to get feedback and make necessary changes; however, their 
responses were not included in the collected data and they were asked not take the survey again. Participants were 
general class teachers who teach English, science and mathematics through the medium of English and will be 
referred to as English Medium Teachers (EMTs). All the EMTs were females with 95% of them coming from 
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western countries while only 5% were Emirati nationals.  248 EMTs responded to this survey and the response rate 
was around 45-50%, an acceptable rate which reduces bias and does not affect generalizability (Polit and Beck, 
2006).  
3.2. The research question was developed to enable us to identify the challenges that primary science teachers are 
facing in teaching science using an active student-centered approach and it was directly linked to the survey 
questions.  
               What are the main challenges faced by EMTs when teaching science within the context of the NSM? 
4. Findings and Discussion 
A number of challenges were identified from the collected data and are addressed individually. 
4.1. Teaching science through English medium  
 
Our findings showed that using English medium in science instruction was one of the challenges that EMTs faced 
when teaching students whose mother tongue is Arabic. A reason behind that could have been due to the fact that 
they were teaching the science skills and content as well as teaching the language. 95% of the surveyed EMTs 
perceived English language as a barrier that affects students’ understanding of scientific concepts. This resonates 
with Probyn (2005) and Thomas and Collier (2002) who agree that that using a second language to teach science is a 
barrier to students’ understanding.  The EMTs’ comments about the language barrier are as follows:  
The language barrier that is apparent in Cycle 1 truly puts the students behind in Math and Science. 
The main barrier for me in teaching science is language.  
The language of instruction is more of an issue in teaching science because it involves cognitive-academic 
language proficiency (CALP) and the CALP of a certain language including English needs seven to eight years to 
develop (Sua and Raman, 2007). This is echoed by EMTs who stated: 
A model of English mastery first would be more beneficial i.e.: Cycle one EMTs focus on English, 
reading and writing skills while math and science are taught in Arabic. Cycle two incorporates math and 
science in English after students understand the language better. 
Vocabulary is a huge obstacle in teaching science. I find the students often grasp the fundamentals of 
concepts but cannot expand on them due to limited English.  
The concepts are often quite technical or advanced beyond the level of English that the students are at. 
Some EMTs suggested that science should be taught with support from an Arabic co-teacher and they expressed 
their sentiments as follows: 
More support is needed maybe using an Arabic co-teacher to help teach the lessons.  
There is a disservice being done to these students when they are learning these difficult subjects from an 
English teacher rather than Arabic speaking. Science needs to be co-taught or taken away from EMTs. 
Science should be taught with an Arabic translator as the children haven't a clue what I am talking about 
during English and Math lesson not to mind a science lesson. 
 
4.2. Professional development 
 
Abu Dhabi’s educational policy agenda indicates that ongoing professional development will be provided to all 
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teachers in public schools (ADEC, 2010). However, it does not seem that this is the case. It was evident in the 
findings of our study that only 20% of the surveyed EMTs said that they receive professional development on the 
planning and teaching of science in the NSM.  It was pointed out in the teachers’ qualitative comments that Heads of 
Faculty (HoFs) are those who receive the professional development and they in turn communicate it to the EMTs. 
To one of the EMTs this was not the ideal approach: 
The training received was only given to the HoFs. It would have been beneficial to have more 
workshops throughout the term for all teachers.  
Some teachers stated that they have received professional development but not for the science and one of them 
suggested: 
A science teacher should support the EMTs in teaching science. 
Those findings are in accordance with the findings of Al Ghamdi and Al Salouli’s (2012) where only 30% of the 
teachers received administrative support on professional development for the teaching of science. 
 
4.3. Availability of resources 
  
Different research studies have shown that students achieve better in science when they are taught through 
inquiry-based methodologies (Roccard, Csermely, Jorde, Lenzen, Walberg-Henriksson & Hemmo, 2007). This 
inquiry-based learning that provides students with opportunities to investigate and explore on their own requires 
appropriate space and physical resources that are needed for this exploration to take place. One of the EMTs 
commented: 
Science is a very important subject. "Science kits" that contain teaching/experiment materials would be 
MOST effective for me.  
 
The majority of the participants perceived the lack of such resources as a barrier that has a negative effect on the 
implementation of the new science curriculum. 65% of the EMTs stated that the physical space in which they teach 
science is adequate while only 24% indicated that they have sufficient resources to teach science. 76% of the EMTs 
said that the materials and equipment needed to teach science in an active way are not available. Teaching science in 
primary school does not necessarily need advanced or expensive laboratory equipment and teachers can find 
alternatives and develop activities that require only household items or consumable materials. It seems that the 
EMTs are taking this option but they do not think that it is practical and they had different views. Some of them 
expressed their concern about the money that they are spending: 
There are very limited resources for Science from ADEC. I need to make or purchase a substantial 
amount. I have spent a lot of money to find materials. I can't afford it! 
The textbooks created for ADEC have some great activities, experiments, etc., but it doesn't include the 
resources needed to carry out these activities. It gets expensive (and becomes a hassle) for teachers to 
shop around town looking for specific materials and then there's the issue of getting reimbursed for the 
materials. 
I enjoy teaching hands on science. Unfortunately materials are not always available. I found myself 
spending a lot on purchases that run into hundreds of dirhams. 
Others were not willing to prepare their own resources as it is a time consuming process and they commented: 
 
Lab time is a great experience but setting it up for 2 classes is very time-consuming for EMTs. 
There are limited resources and to prepare our own resources is time consuming. 
A Lab support teacher would be great to set up experiments and investigations. EMT's do not always 
have the time to prepare everything ahead of time. 
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4.4. Time allocated for teaching science 
 
In ADEC schools, four 45 minute lessons per week are allocated for teaching science. In accordance with Al 
Ghamdi and Al Salouli’s (2012) study in which time constraints were perceived as a barrier by the majority of 
participants, 82% of the EMTS strongly agreed or agreed that they do not cover the science curriculum adequately 
due to time constraints. They explained: 
Time allotted for science affects mastery of the science outcomes. 
Less time is given to science in time allocation from ADEC. 
Science requires a lot more time than what is allocated to EMTs right now. 
 A recent study by McKinnon, Barza and Moussa-Inaty (2013) showed that teachers allocate for science less time 
if they lack confidence in this subject. This is echoed by Cronin-Jones (1991) and Howitt (2007) who believe that 
teachers will focus on other subjects and will avoid teaching science if they are not comfortable with it. This might 
not have been the case in our study as some teachers who believed that time is not enough commented on their 
confidence in teaching science as follows: 
 I feel confident teaching the subjects, but a half-day is not enough time to fit all three content areas in, 
and science often gets less attention than I would like. 
It's not my confidence in teaching Science that's the problem. The problem lies in time restraints. 
 
4.5. Parental support 
 
 Due to its great impact on the performance of students, ADEC has identified parental involvement as one of the 
key elements of the NSM. Partnerships between schools and families are sought and there is focus on continuous 
communication between home and schools via emails, phone calls, text messages, newsletters, internet portals and 
meetings The model aims at involving parents in the learning and teaching process of their children all the way from 
Cycle 1 to Cycle 3 (ADEC 2012, p. 44).  
Some researchers studied the effect of parental involvement on the subject of science. Senler and Sungur ‘s 
(2009) study concluded that students, whose parents are actively involved in their children’s learning of science, 
develop positive attitude towards science and achieve better in this subject. This is echoed by Sanders and Sheldon 
(2009) who argue that the parental engagement improves the science achievement of all students especially those 
who are at risk. 
In our study only 18% of the participants believed that parents support their children by working with them at 
home to link with their learning of science at school. Some EMTs felt that this is due to the fact that Science is 
taught through medium of English: 
Most of the parents do not help the students with their work because they don't understand English. 
Although the homework now has some Arabic support in them many parents feel unable to help the 
students with science homework. 
I find it nearly impossible to communicate with parents regarding the Science. 
Other EMTs expressed their concern about the parents’ understanding of what parental engagement or 
involvement means. One teacher explained that some parents think that they are supporting their children by 
completing their tasks rather than assisting them in doing it. One of the EMTs commented: 
Parents should recognize that they should help their kids do the homework and not do it for them. 
It was also indicated by one of the EMTs that some parents believe that their engagement in their children’s 
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learning process is all about guaranteeing them good grades with no effort from their side: 
It is really frustrating when you give the students realistic grades but then parents scold you because of 
low grades! Parents need to be aware that THEY NEED TO SUPPORT THEIR CHILD'S 
EDUCATION JUST AS MUCH AS THE TEACHERS!!!!!!!  
 
4.6. Curriculum issues 
 
In reforming science curricula, a lot of attention should be paid to the relevance of the learning outcomes, fitness 
in the context and suitability to the age group of the students. In our survey we did not include any questions to 
investigate this appropriateness; however, the qualitative comments of the teachers indicate that these teachers are 
facing some problems in the new curriculum. Upon analyzing the data, different curriculum related issues emerged 
as challenges that teachers have to keep up with. 
It was evident that the teachers were not satisfied with the textbooks and their comments revolved around the 
difficulty of the content of these books and the fact that they were not the right books for students for whom English 
is the second language. The EMTs explained that the books are above the students’ level and do not contain the 
needed fundamental concepts. They also described the books as not student or child friendly and that hard concepts 
are presented in a complex way.  This is evident in their comments: 
 
The Science book we are using is not very student friendly…………. and the concepts are all in 
English……. The result is that many teachers skip pages due to the students’ incapability to grasp the 
language and to the way the books are set up.  
 
The books need to be laid out better with more basic information that the student can read. 
The books that the students use at home and at school are well above their level and are not very student 
friendly. Our students need more pictures and information that goes with the pictures. They are not able 
to infer at the level.  
 
The EMTs were also concerned about the learning outcomes. They felt that there are too many concepts and 
that some are at a high level and very difficult for the students to grasp: 
 
The curriculum is too "heavy" for most students and for the time provided. 
 
Curriculum is not in line with children's level. 
 
Even if I were teaching to first language speakers, I find that there are too many outcomes for fourth 
grade Science, especially in the 1st trimester. To truly cover the body systems outcomes, I need an 
entire trimester. However, you are allowed maybe two weeks for students to learn all the major body 
systems, their organs, and their functions. 
 
4.7. Students’ Behaviour 
Implementing the new science curriculum through inquiry is challenging if teachers have to teach and deal with 
behavioural issues at the same time. Teaching science using this exploratory approach involves many hands-on 
activities that are characterised by collaboration and communication and interdependence in the context of a team. 
This becomes problematic and hard to achieve when the students’ behaviour is poor. 40% of our participants 
explicate that it is hard to manage students’ behaviour while teaching science in this active way:  
Behavior continues to be an extreme obstacle and makes many hands on experiences difficult if not 
impossible in some classrooms. 
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Behaviour is so poor in this school so it’s difficult to teach anything and Science often takes a back seat. 
Hands on activities usually end in chaos so I am reluctant to provide them. 
 
In the context of UAE, problems with students’ behaviour appear to exist more in the boys’ classrooms rather 
than in the girls’ classroom. This was in accordance with the most of EMTs’ comments: 
Because I teach grade 1 boys, I find it harder to make time to teach science. 
As much as boys love Science they don't have the pre-requisite skills of listening, turn taking, 
cooperation and communication skills to work as a team.  
We focus less on teaching science because of the behaviour of boys that affects the amount of time we 
can focus on hands on learning. 
These comments highlight that it is hard to teach science when the standards for behaviour are low and this 
prevents teachers from applying the tools used to implement inquiry. 
4. Conclusions and Recommendations 
This study was conducted to pinpoint possible challenges that might be hindering EMTs from implementing the 
new science curriculum successfully in the NSM. We found that EMTs perceived a number of barriers that were 
impeding them from teaching science effectively. These findings have important implications for ADEC and for 
school administrators and might indicate the need for, and be able to inform revisions of ADEC policies and school 
administrative strategies to address the emerging issues. The majority of EMTs experienced significant difficulties 
in teaching science through the medium of English. It was suggested that science should be taught in Arabic or 
alternatively an Arabic co-teacher should help in instruction. The use of English solely as the medium of instruction 
to teach science in ADEC government schools should be carefully revised and the development of a new policy 
should be considered; however, studies on the language of instruction should be conducted before deciding on the 
new policy. Those studies should be comparative in nature where the researchers target schools that teach the new 
science curriculum in English, Arabic and dual language. This will help evaluate the effect of the language of 
instruction on the performance of students. In addition, an evaluation and an assessment of the learning outcomes, 
the text books and the time allocated for science should be conducted as those were also perceived as barriers. 
Moreover, it is recommended that HoFs provide professional development programs that focus specifically on 
teaching science to close the identified gaps. A science materials department should be established as well to liaise 
with EMTs, to provide consumables and to put together science kits needed for the hands-on activities. The issue of 
parental support should be looked into more closely and more communication channels should be opened between 
home and schools to give parents clear guidance on how they can be engaged in their children’s learning. 
Behavioural issues were also indicated as a challenge especially when teaching boys so it would be interesting to 
take this research a step further and investigate how boys’ behavior changes if they are put into coed classes with 
girls. This study shows the importance of collaboration between ADEC and schools and the necessity of involving 
teachers as key players in this education reform.  
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